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ABSTRACT .

Knowledge of results (KOR) 1< most trequently cited
as the reinfcrcer in selt-irstructicnal systems. The printed answer
in a programmed text, for example, is supposed to reintorce the
response tne student emits previcus tc cbserving that answer. Sonme
other possible reinforcers are briefly discussed in this paper before
the literature cn KOR 1in self-instructicn was selectively reviewed.
The review was organized as a search tor evidence that KCOR might
arpropriately ke called a reinfcrcer. Studies ¢cmparing prcgrams with
and without feedback were exarined; the weight of evidence from these
glcbal studies was that teedback did not enhance learning, as
measured by irmediate post-test sccres cr by retention tests. In at
least one cacse there seemeda to be a decrement in pertcrmance
traceakle to the presentaticn ct feedback. Studies in which
"schedules of reinforcement' were varied similarly failed to show
effects that wculd te expected it KCR were acting as a reinforcer.
One major study involving delay of KOF did report the ettect expected
when delivery c¢f a reinforcer is delayed. Other studies on delay do
nct replicate this finding. Finer grained analyses of student
btehavior and KOR Lkegin to reveal specitic ccuditions under which KCE
cseems to pe acting as a reinforcer. (Author/AuH)
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KNOWLEDGE OF RESULTS AND OTHER PGSSIBLE REINFORCERS
IN SELF- "NSTRUCTIONAL SYSTEMS1

2
Ceorge L. Geis and Reuben Chapman’

Cenier for Research on Language and Lenguage Behavior
The University of Michigan

The knowledge of results literature was reviewed. It
was concluded that printed answers in pregrammed texts do
not automaticaliy or glcbally function as reinforcers.
Conditions in which information on one's learning perform-
ance becomes reinforcing were identified for future vesearch.

An dimportant contributor to the technology of «ducation has been
reinforcement theory, or popularty, "Skiunerian Psychology." Therefore,
discovering, making explicit, and developing reinforcers in learning
situations might well be a major area of concern to the technologist.

Theough this paper concentrates, in a sense, on the search for rein-
forcers it is recognized that unsysteratic contingency setting can, even
with the most powerful reinforcers in hand, result in poor learning.

B. F. Skinner {(1963) points cut that ".,.it is not the reinforcers which
count, so wuch as their relation te behavior. In improving teaching it
is less important to find new reinforcers than to Jesign better contin-
gencies using those already wvailable.," Nevertheless the explication of
available reinforcers seems 2 rccessary step in developing rore effective
contingency management in learning.

Special attention should be paid to reinfcrcement by those engaged
in exarining and designi.-s self-~instructicnal systems. Traditional
reinforcers ‘n educaticn ar2 often intirately tied up with the teacher/
classroon syster. The teacher is rmore than an exposer of material;
somet.tos ne rmeclates reinforcers (e.g., reports activities to the
principal, seats dyads ind triacds ¢f students irn certain places). At
other tives he divectlv adrministers the reinforcers (e.g., praises one
student and applies the ruler to the hand of another). The designer
vho eliminates the teachev from his systerm is re-cving a reinfeorcing
eveny who has at least tne potential for setting up subtle contingencies
and for varying reinfercers w he mement and the student.

-

Tris paper trieflv discusses scre potential reinforcere for self-
instructicnal systems and thern provides a detailed review of the
;
S

iterature relevant to one cof

Siaser (1965) suppes*s an erpirical appreoach for determining rein-
forcers: "Reinforcing evercis tust be Jetermined on the basis of detailed
analxvsis of apprenriat te i cormp repertcire relaticn-
shifs {p, 770" v teaze’’, starting

3
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with an application of the Premack principle {Prerack, 1

suggests that high robability tehaviors can be
behaviors which have a lower probablllty of
one exanple.

the student to te reinforeod witn the high probab
and better iearned behavior when he emits a previous step
Y to be a reinforcing event

Thus, teaching the student Step C all.ws

for emissions of Step B when [t iIs bueing learned.

educational applications of the
for example, Osborne, 19¢Y).
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heen th‘d as reinforcers ov, in other terminelogy

(see, for exam;le, White, 1659). Clascr suggests

the eavironment' as a second possivle winforcing

has suggested a similar class ol vonsequuences bhe

"Children play for hours with mechanical toys, pai-t

paper, ncise-makers, puzzles--ic short, with alr
back significant changes in the »”'1row- ent and
aversive propertics.
(p. 20]."

as

3

r
over?!

would

in the

of

.l

bhave

ich

used to rclﬂfo:ce
occurre
In a ! arning situation "backward chaining"
Plity
ility.

cites
allow
first
chain,

cther
(see,

ro

g event. Skinner

cousidered reinforcid
5, scissors anl

st avihing which

is reasonably

The sheer control of nature

f

Tee

often
strong notives
control over
(1968)

ng.

feeds

of
is itself reinforcing

Many self-sustaining tasks, such as science learaing wits or educa-
tional construction toys, seem to have this frature. Self-instructional
materials might provide the chance to manipulate materials either during
learning or as a consequernce of successfully corpleting @ learning ds<igJ-
ment. Moore and Andersen (l9R8), Gotrin (1966) anl others have leaned
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participation in the learning tasks. Furthermore specific reinforcers

supplied by the partner (e.g., '"Now you're doing it correctly') may
more precisely control learning. (In descriptions of his partially
self-instructional systen, Keller has stressed the reinforcing effects
of peers who act as student 'proctors.'' See Keller, 1967, pp. 17-19.)

Extrinsic reinforcers ranging Yrom the omnipovent M and M candy to
points, tokens, and toys, have been used as reinforcers in many behavior
mocification studies and recently have Seen used in connection with self-
instructional materials (see Bermen, 1967; Smith, et al., 1969; Sullivan,
et al., 1967), Syscems for reinfarcer delivery, more elaborate than
those generally present in a text or kit, are usually required when such
reinfcrcers are used. Either a human banker or some thiefproof equipment
iay pe called for.

Progress itself has been proposed as reinforcing: evidence of moving
teward a goal may he sufficient to sustain the learner. Progress Is
defined a bit more svecifically by Taber, et al. (1965). "Knowledge
alcne of the fact that he is perforring correctly way be a less
effective reinforcer f{or the student than being permitted to engage in
further and were cormplex activity....Being able to move on, to get into
and discover the fine details of the subject matter without being incorrect,
frustrated, or punished for being wrongz may be the most potent reinforcing
consegquence in a programmed instructional sequence [p. 10]." FRecord
kceping and progress plotting is common armong behavior modifilers and has
teen incorporated into a nunber of self-instructional systems.

Aversive stimulaticn has not been extensively explored either in the
sic research literature of psychology nor the technoleogy of education.
et tbe continuing evidence frorm everyday living suggests it is a freguent
¢
<

powerful centroller of human behavior. Some branching programs
incorporate verbal punishers in tl: text, 3Students who choose incerrectly
on & rultiple chioice frane nma, te dirccted to a page which contains a
vertal rebuke. It has been pointed ocut elsewhere that "...finding a short
cut or an easier wav to emis a certain response is also reinforcing for
rost iearrers [Tater, Glaser & Schaefer, 1965, p, 27]." Sore experimental
evidence supporting this medern restaterent of the Law of lLeast Effort is
available. 7The results of cne small study (Geis & Knapp, 1963) indicate
that avoidance of additional worw in a program, i.e., vreduction of the
nurter of frarces the student is required to dc, can serve as a reinforcer.

Pessibly aversive stinulation s {nvolved in the concept of reducticn
of tensicn or of uncertainty. Many pecple (see Berlyne, 1960) have
uggested this as a malor varieble in the centrel ¢of human behavior,

re huran learning A learning situvatien, it is contenced, should
t rise in tensicn feollcowed by tensicn recductien after the
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Geis & Chapwan &

Presumably they have tried to design Ineir programrmed materials accordingly.
Less pracisely contrcl’ing stuadert uncertainty but prodably based upon the
same assumpticn are those prewrsms wiich the authors clain nave error
procuction purposely built inte ther in order t¢ "maintain student interest.'

The nost frequently cited reinforcer iu the .iterature on self-
instructional systems, especlally programmed Iinstrociion, is
of results (KCR). Alwost all pubiisned programs, as woll 35 innumerasle
articles and texts cite of the rules of poogramming: 'Include zhe
correct answer in the pr der te reinforce the iearner.”

rnnowledge

o)

The rerainder of this pap* wvill be devoted to a discussion and review
of the literature ¢n this, the roee<t popalar, vandicate fcr the rele of
reinforcer in self—instrucLiun.
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Cels & Charman 5
Perm iasicn to play serves the same informative function as the correctly
spelled words but it is also reinforcing "in its own right.

A further distinction has to do with the specificity of contingencles,
Usually KOR refers to sences immediately atter eacth response. It is
often contingent upen : “tions 3 complex firal serformance,
Other "reinfercers' are usaaille t completion ol a . .rger
task {e.g.. an assigoarent rather than a frame in & program).

KOR 1s often a mediating swsten: a means to an end. The child wnho
is promised permission to plar when he nas finished the assignment may
alsc have been told he was courrect (FOR) after each word or problem.

It is scretimes sald that buing correct or "knewing you are right”
s reinforcing in itself and aced noc be linked to other veinforcers.
his claim for an autoromous status of KOR is phrt;\u;arl” common amoeng
ducators who are cencorned that the use of other veinforcers eitiier
nstead of or in addition to ot only wearens the effect of "the joy
of learning for its own sare’ but also smacks of immorality and bribery,
e will not pursue ruosticns concerning what pavticular type of reinforcer
FOR may be but will confine ourselves to discovering any evidence that it
1s a reinforcer at all.

"¥ORY te those cases in which 'he rajer

s 1nfornmation abou learner's own per-
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student who, by observing answers in a program, repeatedly discovers that
his own answers are erronecus and who nevertheless continues to observe
the printed answer might be suspected of masochism.)

This short discussicn indicates that the easy phrase ''the answers
are reinforcing” ought to be apo ned with caution and accepted only
tentatively uncil a betcer finiticn and mcre evidence are proviced,
Such conservatism will he reinforced by an examination of the relevant

research literature,

Review of the KNR Literature

Most ostudi:ss (including those reviewed here) are not directly aimed
at investigating whether or not nnswers are reinforcers., The question
usuaxly being attacked is @ breoader one: Does feedback In some way affect
performance during and after self- (programmed; instructien?

Feedback mavy &x tnically not te a reinforcer,
serving some ~ther {uncticn in learning Goldbeck and Briggs (1962}, for
example, suggest that hy ; vide Infeormation concerning the
acdequacy of respcnses reinforcerent and reward for
responses, may ave a performali.ce, may be u¢ed to
direct the next step <o he {n the learning program [p. 184

-
oL

8]

Just as it ~ight Ye nmistarenly identified as a reinforcer when it
was not, KOR could act as a rcer for behavicrs not being weasured
by the experirenter a For exarmple, locxing at an
answer in a prograrmed text mav be re rced by "'seeing it." Bur if
such answer-chkserving Jdoes not lead to better pust-test performance (and
post-test perfcrmance is teing measured in the study), one might
errcnecusly conclude that KOK does not function as a reinforcer at all,

wdies will be reviewed with an eye to the
inforcer in self-iastruction? The

lv 1o self-i{nstructiconal situations,
there 18 3 large literature on KOR
hor than progracmed instructicnal

v, the reader should consult a recent
Jowhich deals with a great variety of
such research seems occasionally to
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An oft-cited study by Feldhusen and Birt (19€2) used a short program
presented to college students, The authors concluded that the no-confirma-
tion groups did not significantly differ from the confirmetion group.

Moore and Smith (196L4) also re differences on the post-test
tetween KOR a.d no-KOR grouws of co 4 ents who used a wversicn of
the Holland-Skinner psvcholozy progran xperimenters; tried a
variety of feedbarck condicivms (KR plus pennies, KOR pius
giit), nere of wnich seermed to alfact learning sigrificantly, However,
rors within the program were fewer for the KCR groups.

Qe

~

r study by the same authors (Moore & Smith, 1961) a
or Sth- and Ath-grade children was presented with and

on. Azain, there seexed to be no difference in terms
t results botween the two treatrent groups,

Heough and Rewsin (19823) also rerarted
vsed {n a 555-frame colleve 1 2
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available answers, T[his presents only scmewhat of & problem when com—
paring nc-feedback with feedback conditions. However, when schedule of
reinforcement ic the independent wvariable, one might well question whether,
for example, "50% answers available" 1s equivalent to "50% of answers
observed," In short: is the schedule of reinforcement to be defined
formally: in terms of the number of answers available to the §, or
functionally: in terms of the actual nurber of answers observed?

A second problem concerns the usage of the term "reinforcerent.”
Traditionally, a schedule of reinforcement refers to the coatingency
invelving a single cperant class (roughly: "one kind of response').
However, :he studies to be cited here inveive "reinforcement" of classes
of different responses, Thus, a 50% partial schedule does not mean
that one nhalf of th- emissions of responses in a certain class are
reinforced. Rather, it means that half of the answers were present and
available in the program, I[n point of fact, if the answers are indeed
reinfcrcers, each one usually is reinforcing a different response.

By way of preview it might be point=d out that the literature on
schedules of reinforcement 1n preogrars resembles in one respect that
reviewed {n the previcus tcpic: the findings of different investigators
are in disagreerent,

Studies Showilng Schedule

group of college students
5 were on schedules of rein-
rcerment including =0 confirmation, 17004 confirmation, fixed ratio 53%,
le ratio 37 : 0% and the Ng-Reinforcemen:
v sccred higher ricn test than did those students under
continuous rein ireatment., The authot suggests that "conissien
e znswers tay ; to lock for confirmation of
7. fresuzably, this Is tied
iy, irproved learning. Con-
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and confirmation condition had ¢t e least frame errors, data similar to
that obtained in the =z-lier study 5y Krumboltz anl Weisman (1962).

Time to complete tie program decreased as response requests and corirma-
ticns were removed, The authors suggest that the findings of the scudy
support theilr hypothesis, though perhaps the measures of "self-reinfor:e-
rment' are too few to be persuasive,

In a study by Moss and Neidr (1969) the problem was lookel at in
the context cf informution theorv: both XOR and armount of certaintv were
varied, University and high school students sc ved as §s and a short
(42-frame) adjunct styie program in insecticides was used. Decrements
in learnirg were found both when items of information were umitted (i.e.,
lower percentage of X! R) and when uncertalnty was reduced, The authors
conclude that the effectiveness of HOR i¢ intimately related to the
degree of uncertainty: XOR is useful and Important when uncertaintv is
high,

Studies Showir . Schedule Fffect

Glaser and Tabei (1961) investigated the effects of partial "rein-

forcement” using a syroolic logic program for high school students. None
of the four experimen:zal groups (l00% reinforcement, S50% fixed ratio, 50%
variable ratio, and 25% variable rat c) differed significantly from each
other on the criterion test, The authcrs suggest tiat the reinfcrcing
effectivencss of feedbacw ray depend upen the age of the student, specific
subject matter, [7, and prebablilicy of corredt response,

Scharf (1961) used a syrbol ¢l juniors
and 50% and 25% varishle sched:le les of
confirmation., Yo significan: rel WS ecules
and rosSt-test errors, PrograT Errors, o prat-u time te conplieticn,
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system. The program was chosen for Lts difficulty, having a predicted
high error rate. The study, therefore, attempted to answer :riticism

of previous studles to the effect that the failure to find differences
due to various schedules of reinforcement was a result of using low error
programs. (As noted earlier, again and again suggestions are made 1In
the literature that "confirmation at the frame level may have little
effect on student motivation except in situations when the student has
real doubts about his answer as in unusually difficult frames.[Taber,
Glaser, & Schaefer, 19%5, p, 92}."") In this study no significant
differences were found among post-test, gain, or error scores for the
various groups (100%, €7% VR, 33% VK, 0%, and ""logical confirmation”

this latter group having answers supplied on the terminal frawme for

each concept), The only significant difference was found in a sub-group
taught by teaching machine, For that group, the difference in gain
scores between the 100% and the 677 treatments was statistically
significant.

The authors, in theilr introduction, state "By and large the con-
clusion supgested by (studies on confirmation) is that either (a) it
is incorrect to regard confirmaticn in programmed instruction as
equivalent to reinforcerment as used in the sub-human context, or (b)
these studies have fa.led to meet the necessary conditiocns that there be
little chance for inter-frare cueing, If the latter conclusion 1Is true,
then varving schedules of confirmation in the form of knowledge of
results should ranifest their different.al effacts where the probability
c¢f error response is high.

"A further possibilicty...is that the conceptual material found in
most programmes does not lend itself to random partial reinforcement
[p. 13)."

M the basis of their analysis of the literature and the findings
of their own studies, the authors severely question the traditional
chservaticn that confir-mation is & reinforcer, The results of & later,
more elaberate; study (Pysh, et &l 1569) agaln gquestion the role of

"

9
cenfirmaticn as a reinfcrcer. 1n that study the cuthors conclude: In
su~mary, it weuld appear that the ::al assw:'t‘cn that prograrcted

S
instruction's effectiveness derives from the explicit provision of KR
in the fcrm of a confirzation frare with nTiCl th € learner cczpares his
antedating response, requlres a reappraisal [p. 62,
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Ss (although a fairly large sub-set concerns the behavior of retarded
children). Evidence for delay noticeably zffecting the performance
of humans is less sclid than evidence of such effects with .ower
organisms, (See, for example, Renner, 1964)

Much of the research that seems to pe at all relevant to the
issues raised in this paper involwves feedback in test slituuntions or
in situations involvinpg mermcrization of discrete associations., These
results are not consistent nor always clear, Sometimes immediate
feedback seems to be more effective thun does delayved feedback (see,
for example, Sassenrath, et al,, 1968); sometimes delayed feedback
seems more effactive, especially when long-term retenticn is being
measured (see, for example, Sassenrath & Yonge, 1969; Sturges, 1969;
Brackbill, 1964).

Deiay produces effects, A few studies are directed specifically
at the programrmed instruction situat’cn, Evans, Glaser, and Homme (1962)
investigated delay using a program in svmbolic logic., Delays in confirma-
tion {ranging from 30 sec., to 5 nin,) seemed to have only a little effect
on criterion pertormance, The anthors suggest that when the correct
response is highly pcobable, the effect of confirmation may be minimal,
a theme we noted occurring elsewhere in the confirmation literature,

A study by Mever (1960) invelved presenting a 19-lesson program on
Latin prefixes in Enylish to 8th-gracde studeuts. One group had immediate
feedback (answers were available in the text) and another group had de-
laved feedback (no answers were available in the text), The answers for
both groups were "corrected’ and returned to the student hv the expericenter
the next day., Students in the delaved fredbacr group cormitiled rore errors
in the program, The authcr suggests & lach of porential for self-correction
in the form of the program used by this gre eretition of previous
errors bv these students, therefore, pr blv aveennted for their poorer
performance, Cormparison of pest-tlest 3 revealed
a difference in the predicted directi (v = 0k},
The immediate feedbacx group

EiaNe)
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Other Kinds of Evidence

A general observation can be made at this point: the evidence is
weak that confirmation Is a reinforcer., The results reviewed are at
least Inconsistent; 1f there (v a trend {t ig toward showing no real
reinforcing effect of feedback,

Some ''secondary' generalizations do emerge from the literature,
For example, students with less, or no, opportunity to view answers
comnit more errors in the program. This finding seems explainable
in terms of these in confirmation groups bteing able to peek at answers
and to correct their errors. When the opportunity to peek is controlled
for, usually there is an increase in errors noted in the confirmation
group, rhat error cr peeking has any effect on learning ‘in terms of
criterion test scores) is not at all clear.

It could be argued that the reinforcing etfect of confirmation is
subtle and chat the experiments cited have not been sensitive encugh
to picr up an existing effect in terms of design or the reasures of
the depend=nt variables. Scre suggestions heve already been made about
confounding or masking variables that ought to be considered, (For
exarple, the argument has been repeatedly raised that the probability
of correct response interacts with the effect of confirmation, an
hypothesis to be returned to later,)

Organism Variables

Permanent cor nomentary organism-centered variables (e.g., anxiety,
1.2., sex, age, achieverment motive) might confound experiments in which
cther variables are being manipulated., Assuzning that the literature
search made in the preparaticn of this paper was fairly comprehensive,
one would conclude that the only extensive research on such variables
has teen cenducted by Campeau whose werk was reviewed earlier, A major
varieble in her research has heen anxiety, specifically test anxiety
reassured by the Test Anxiety Scale for Childiren., The author contends
accentuating the test-like features of the situation by ozilting
ers in the preogran sheuld adversely affect h

igh anxiety Ss. Turther-
: y & conparison of high and der feechacr conditions
should reveal higher achievermen: nigh anxiety grcup
fi:pl;ing, in the centext of this cedtack way be reinfercing,
crozt leas: rore reinfercing, €), The difference fcund
in Carpeau’s stucies were o t s ~ale §s. High anxiety
girls did screwhat better, but tetter, ¢n imzediate
post-tests than did low anxiety roups had received feec-
tace In the pr cgran~.  RKigh anxie eegracr group showed
cramatically retter gain scores no-feechack group.
Tre ev i:en-e is nect wverv clear, shacrv is more reinfercing
to nigh than to low anxiety studle

,] L
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Though a number of writers (e,g., see Taber, et al., 1905, p, 170)
suggest that factcrs such as age, motivation, and I.0Q., mey well interact
with feedback, little research has been directly aimed at investigating
such relationships, (Though there is a small literature on student
characteristics and programmed in-truction, see, for example, Woodruff,
et al,, 1965.)

Task Variables

A second set of variables which might effect the status of feedback
involves the task itself: the kind ot task (e.g., motor skill learning
as contrasted with verbal discrimination), the degree of interaction of
the parts of the task (e.,g.,, learning rote material in which the conponents
have little interaction with each other vs. learning concepts which are
related) or task complexity., For exarple, some pilot work by the authors
(Geis & Chapman, 1970) utilizing a program teachingy Russian script (i.e.,
the cyrillic alphabet) suggests that students are more likely to request
feedback when the task requires production, in this case writing a letter,
than when a discrimin«t on alone is called for, as when the student 1is
asked to choose the better of two letters. More gererally stated: feedback
might be more reinforcing when cre is executing a complex motor coordination
than when he 1s merelv recognizing & correct item in a choice situation,
This may be related to the idea that the probability of error interacts
with the reinforcing effect of feedback, since the chance of maxing some
error is usually increased when a chaln of respcnses is called fcr, as in
the case of producticn,

Kinds of Feedback

" )

A third area might be called "rénds »f feedbazk,' Certain types of
feedback ray, in an absolute sense, be =cre reinfeorcing than others, cor
may te rmore reinforcin;, under certain counditi For exarple, given a
two-choice discriminaticen task in a program f the stulent right be
reinforcad by an indication of
after he emits the right ans
is logically equivalant to 7r
cricice situaticn., (Trere is
no feedback for wr

correct responiing inoa

r
possibilities, s
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"Kind of feedback” might also refer to varying contingencles of
the same feedback, i.,e,, the same information. (Thus, in a study by
Anderson to be discussed later [Anderson, et al,, 1970], one group
received answers only after they had made an incorrect response while
other students received feedback only after they had made correct
responses, )

Branching programs often provide elaborate and varled response con-
sequences, In examining possible evidence for the relnforcing effects
of various kinds of KOR it might be appropriate to include the branching
literature. Unfortunately, there seems to be no research specifically
directed to explorations of xinds of branches, number of alternatives
in a branching systemn, etc,, (This seems a fallow area for research.)
The assumption is commor’y made that a branching program, especially a
computer~-assistea ovne, is bound to be superior to a more pedestrain
linear program. In summarizing his review of the area, Holland (196%)
noted no significant advantages had been demonstrated for branching
programs. Two years later Anderscn (1967) carme to the same conclusion
despite additional research that had been concucted in the intervening
time, There may be advantages to branching; certain kinds of branching
consequences may be reinforcing, But at present there is little evidence
to that effect,

The research literature on xinds of feedback in programmed instruction
is small but interesting.

Kind of feedback affects learning, Krumboltz and Bonawitz (1362)
varied the form of confirmation by using their educational test con-
struction program. The "isolation’ appreach involved presenting as
feecdback the word or phrase that was desired as a response., The ''context
approach presented the confirming response by repeating the relevant part
of the stirulus frare, The oxperimenters found no differences on &8 sub=-
test ¢f xnowledge of technical terns, but a significant advantage was
found for "context" confirration on a sub-test of applications of test
construction kncwledge, Tne authors caution that the findings are for
s7all group of Ss, Nevertheless, there is a suggesticn that ¥ind of

eedtack rav interact with the developrent of certain rinds of termiral
tehaviors and not others,

Gilran (1968} has irvestigates tie effect of various winds of fecd-
tatk in a cemputer-zssistes inst veter, He poists cut that "if
there were nc purpose t¢ feeitach nan to provide the student with
reinfcrcerent, state-ents such as ‘vou are correct’ stculd prove egually
effective as cenfirration of a correct answer (7. .. University upper-
ciassmen were taupht 30 gener € concepts by means of & A1 adionct
self-instructicnel svstem, us sle c¢hodce forzat, Varicus nodes
of feedhack were used: no feedhach; "correct'” or "wreng'; feedtack of
correct resyonse feecltaty ars i te th ¢ e n

i i the three latte .
cerfect run thr
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and the "correct” or "wrong'' group perfcrmed less well on the pregraxm,
making a significan:ly greater number of responses and raguiring a
greater number of ir-eraticns of the pregram in order to rea.h criterion,
On the post-test, the combir2d feedback group scored cignificantly higher
than did the others,

These two studies seem to suggest that more elabcrate feedback may

be wore reinforcin or at least more effective in some way, in changia
By b g10g

s

student behavior, tlowever, cther studies do not support this nypothesis,
Kind of feedback does rot affect learning. tcDonald and sllen (1962)
varied the kind of confirmation im a program which taught a game similar
to chess or checkers, The variat.ons in confirmarion included: no response
request and no confirmation; response request wich correct response as
confirmation; response request, .orrect response and an explanation of
correctness or incorrectness as confirmation., The experimenters found 0o
di fferences among granps on immediate and delayed criterion tests.

Bivens (19%4) used a shert program in elerentary set theory wita 89
8th-grade students. Confirmaticn wa> offered in sirple and complex forms,
The simple form was a presentation cf the explicit desired respense, The
complex form was an example ¢f a different but similer problem alreacdy
solved, 411 students had the compiex ferm of cenfirmation available.

Those in the "simple' form condition were told to checr the answers against
the simple arswers and merely resd the c.her s ives oroblems, Those in the
"eomplex'! group were imstructed to search througn the solved prchblem to
detercire 1f thelr cwn anste correct, There were no differences
found between the zroups iterion test after learning,

Anderscn, et al., (1970) used ceveral feed
a cuTputer and a progran con Jiagnosing nyooar
expeviment, using several gryvup !
only after a correct response
respense had been ernitted, or
correct response but the §
responses, riterion le
the looped grours. g

3 the nc-feedd

bacr arrangeTents involving
1 infarction, In one
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In a second experiment by the sarme authors, “he § and 100% proups
were agaln used. Varlous groups of Ss who always received KOR were
exposed to cne of the folicwing additional wvariations:; § was forced to
tepeat wrong frames until he —ade the cc:rect response; after each of
four sections (about 2% frames) 1in th> pregran S repeated any wreng frames
ir. the preceding section until he made a correct rezponse; when he rade an
error § saw the frame ard KOR for 15 sea; 5 was presented with frame and
arswer but was Instructed to respond before looking at KOR, (This last
group was simllar to greoups of students using programs cutside of experi-
ments and witheout mechanical presentatior devices in that ''peeking" was
possible,} Again, the 100% group proved to have undergone the most
effective procedure both in terms of reduced nunmber of frame errors and
increased criterion scores, And again, r¢c difference in favor of the
more elatorate feedback procedures was found in this studv,

“elaragno {1960) investigated negative feedback using a set of 50
multiple choice items for teaching the narmes, uses, and mzanings of five
legic symhols, The material resermbled prograrns of the dav, having easy
mall steps. A small grour of jfunicr college students &acted as Ss.
Five ambiguous 1items with no ccrrect znswers weare inserted to determine
the effect of negative reinforcement on post-test score., Members of all
groups were shown a green light after each response tg an item in the
progran excent for the five ambiguous cries. The green light incicated
that *he previous response had been correct. (8 received the green
light, "correct," signal even if hz had made an error on the fraze,)
Following responses to the ambigucus items: Greup [ saw the ¢reen light
after each respense to the amhiguous items, which indicated they were
ccrrect, For this group the armbiguous items were spaced throughout the
secuence. Group II saw a red light indicating responses to the ambiguous
iters were wrong., Again, the five items were interspersed threoughout
the program., Grouwp IIT also saw "incorrect” feedback lights cn the five
items which were in this case rassed at the middle of the total set.

All groups were given a 45-guesticn criterion test upon completicn
¢f the learning sequence. Grouvp III had lower pest-test scores than the
other twe groups. The author concluded that scme spaced negative rein-
fercerent dces not impalr learning, but the massed negative reinforcezent
seems to,

i St cenfirmation wight
te rei i Tne ccnlecture
was on 3 raper: rarelv that the rein-
forzing functic . e art upon the rrebadrility that
§ ermits a correct answer. Frames with & high degree of pronpting reduce
the cthances that an erronecus response will occur end, therefore, confirma-
tien folilowine sudh frare. sheuld e mindirally reinfcrcing.

O
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There iz a large literature on prompting versus confirmation, much
of it involving non-programmed materials f{e.g., Cook & Spitzer, 1960).
A comprehensive review by Alken and lLau (1967) examined three types of
learning: verbal learning, perceptual learnirg, and sigwi conitoring.
Tahe authors conclude response prompting is as effective as, cor is more
effective than, response confirmation, (A possible exception, the
authors note, is discriminaticn Zzarniag.) While cautious irn their
conclusions ard extrapclaticns, the authors ctress that one should
neither ignore the rotential impertance of antecedent szimull in con-
trolling behavior and effecting learninz, nor subsurme all censzguent,
response contingent, events under the rubric "

From the literature, two opoosing suggestions concerning pronpting
in pregrams emerge, The first is derived from palred associate learning
studies in which the superiority of promoting cvel confirmacion seems to
have been established. Extrapolating to prograrmed raterials from such
data, ore would recommend heavily cued frames., The secoad view (e.g.,
Margulies, 1968) suggests that over-prompting in & program, especially
cne involving non-rote materials, may reduce the effectiveness cf
learning since it eliminates searcning, problen seolving aad some of
the other {probably covert and assumed) behaviors that the pregrammer
intended his studen: to engage in,

“here are about half

a udies on the issae of frompting
which dc utilize programmed ma s

No Effect

Siiterran, et al, (.9€1) wused %1 teaching iters on topics in legie
with 44 junior college stucenzs, & versicon of the program prov.ding con-
firmation after each itenm was contrasted with ore which preserted the
same Iterm: cf inferrmaticon one at a time in statereint form, and with one
which presented the same Inforraticr, in 2ras wing review,
Trough the two ”:*ompted" versions ¥ oless tire to mrle ban the
confirmatior versicn, there I post—

test sCorTeEs.

Eerschbergzer
ffect of typogra
tested by the cor
and <olor., Tris
related stucdy (X
1cal cueing, using
IIntent,
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cdecoding rule wita each problem. wuvonfirmation involvad § seeing the
deccded sentence arter attempting to decode the problem Sentence. Scores
on post~tests, retention tests and transfer tests wera hlrhest when
promipts were given, about the same when piompts and KOR wer: given,

lower when KOR alone was given and lowest when neither KOR ~.or prompes
were ¢t vidad, The authors conclude that KOR is effective tuc only

when it is not recundant ({.e., KOR plus prompts was no more effective
than promnpts &alene).

the Holl:r .-Swinner psychology
e

Anderson, et al, (1968) rodified
am for uwse wicr 108 high school

1
L

progr teachers in an educaticral
o ccurse,  The first s were used, with one addi-
t ced to about rames c¢f tne "prozpted” versicn,
T *he progren t scrres were compared for the
: ! in all groups could leok at the
rare. $s in thn prompted

N

ced lcwer test scores,
the efficacy of prompting,
¢l proerarm.

The a oL our bodies of recearch
on prozpti and Holland's research
cn "tlazwo cpose that their findings
corplerent nse in a pregras nust be
contingent tHe frace, Anderson
statez: "1 .o of sucn a nature that
it is prss ctilv withcut attending to
tre cues [
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importance of feedback clearly depends upon the adequacy of pricr
prompting., '"With a well-prompted program of the Skirner iype, stulents
may frequently pay lit:tle attention to the confirmacion/correction panel
since the program is sufficiently well cued so thar they are generally
cercain of the correctness of the respcnse tney nave made [Lumsdaine,
1961, p, 492].," He further suggests, specifically, that "at any point
during acquis:tion, the strength of uncondizional cues or proupts
provided to the learner should setisfv the dual coaditions of teina:
(1) Just sufficient to eliciz the corrsct respaonse, but (2) no stro

than 1s recuired for this purpose [Lumsdaine, 1961, 2, 4821."
2 E s r P

The point which emerged early s to te strengthened
and clarified with each additionel ic i can function as a re-
inforcer at all it is likely zo co nder spe cenditions which
involve low probability of correct resporse (or, conversely, high probaosility
of error). Lumsdalne seems to be supgesting that the pregremmer pruiuce
materials which are delicately desigrned to 'keer the student on the edge'

e
tarely cueing the ccrrect answer,
Stulznt Use :f Feedback

Crie of the scover the actual red

effect of KOR

wnether c¢r not dvant
is defined as strengthening th
is indeed a reinforcer, then th
high strength, Or zs Andersen
response’ were required of stu
the rate &t which this chserwi
the neasure of strength of
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{1) on the average students checkec far less than 100% cf the esnswers,
(2% Students varied from cne to another on the percent of answers they
checked . (unreported data indi-ate that each S {s consistent in lis
checking rate over a variety of piograms), (3, Clear, significant and
positive correlaticns were .htalned t:oiween erroneous responding end
checking, Thus, thcugh the -hecking rates differec widelv from student
to student, with only a few exceptions, the probability of checking,
regarcless of base racte, is higher after a student has exitted an
errcneous respcnse than whern he nas been correct.

. Anderson's comment on Melching's deta holds for these firdings as
well: ,.,the cnly decent thing to cc in the face of these data is to
cuestion the assumpticn that KCR is a reinforcer [Andersonm, 1967,
49]," Nevertheless, that brcad statement seers to require an
dment, Under certain circumstances, na:ely after an error has

~witted, the pretasilizy of observing behavior is raised and,

itzle attemp: has been rade in this peper to answer the guesticn: wWhat
is being reinforced by feedback? While tre {ll-defined term "learning'
intuitively seems lixe the proper and relevant answer, ''the response just
orevious to feedback' is less assailable, It 1s assumed that the
observing response is sorehcw related to learning end ce ceatinued
paz

ticipation in the program, but tre relatiosnship s not clear,
Sumrary and Conclusions

Fnowledge of results is r*s: ‘requently cited as the reinforcer in

seli-instraoctional svstems, he -rinted answer i{n & programred text, for
exzmple, 1s suppesed to reinforce tr.e response the student exits previous
tc ctserving thar answer, Scme other possidble reinforcers were briefly
fiscussed in this paper tefore the literature cn KOK In seif-instruction
was SeiectivelLy ren Le.e,. re >owas crgarizea as & search for

e : llez & reinforcer Studies

.
were examined; the walght
t feectack <i

ccores or bv oTe

bv Ande’s a's cdefinitisn, the printed answer may bz said to bte reinforcing,
* P 7/ pal

x
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A few studies scattered throughcut the literature report cn maripulacien
of sudject and task variables and cf kirnds of feedback. The results of
these and the re<lts of studies in prompting vs confirmation and student-
controlled feedback suggest, each in a different way, that XOK ray well

he a reinforcer when uncertainty, cr confidence, or protatility of
emltting an Incorrect response is hLigh,

It is clear that the printed answer (or its analog in other mcedia)
is not glebally and automaticzally & reinforcer. The review provides
the springbeoard from which .ne might jump into broader questicns suzh
as kow, when, and why Infcrmation on »ne's cwn performance in a learning
sitvation becomnes reinforcing.

“Preparation cf this paper was supported inm part pursuant to
Contract DEC-0-9-0%7740-3743(024) with the U. S. Department of Health,
Educaticn, and Welfare, O0ifice of Educaticn, under the provisions of
P.L. 82-531, Cccperative Resear:zh, and the provisicns of Title VI,
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